
 

APPENDIX E HYDROLOGY REPORT 



HYDROLOGY AND WATER QUALITY 
 
3.4.1 INTRODUCTION 
 
The purpose of this section is to describe the drainage impacts of the proposed project site (Site). 
Information for Site drainage and grading conditions are taken from “Vesting Tentative Tract No. 
53647” and “Hydrology and Preliminary Hydraulics” dated August 2001 (to be named herein as 
the Engineer’s Hydrology Report).  Spindler Engineering Corporation in Van Nuys, California 
prepared the report. The Engineer’s Hydrology Report is included in Appendix C. 
 
3.4.2 EXISTING CONDITIONS 
 
General 
 
The watershed associated with the Site is roughly bounded on the south by St. Katherine Drive, 
on the north by Inverness Drive, on the east by the Inverness Drive and St. Katherine Drive 
intersection, and on the west by a ridgeline located approximately 350 feet west of the 
Palmerstone Drive and St. Katherine intersection. 
  
Drainage Patterns 
 
The Site generally drains from south to north. The area within the property boundary is 
approximately 47 acres, but there are substantial offsite tributary areas entering the Site from the 
west, south and east.  The size of the entire watershed up-slope of Inverness Drive is 
approximately 150 acres.  The offsite tributary areas consist of single-family residences with 
adjoining steep hillsides.  
 
Three distinct subareas exist within the watershed and are identified as Subareas 1, 2 and 3 (see 
Figure # 1 in Appendix B).  Flows from each subarea concentrates at one of the three low points 
in Inverness Drive as discussed in the Engineer’s Hydrology Report.  Flows from Subarea 1 
converge at an existing 24-inch culvert at Inverness Drive located at the most westerly low point 
This low point is referred to as Canyon #1 in the Engineer’s Hydrology Report.  Storm water 
from this point flows northerly and ultimately enters into an existing drainage ditch north of 
Highland Drive. 
 
Flows from Subarea 2 converge at a 24-inch CMP culvert at Inverness Drive located at the 
middle low point.  This middle low point is referred to as Canyon #2 in the Engineer’s Hydrology 
Report. Storm flow from Canyon #2 continues northerly along Inverness Drive and enters into the 
existing drainage ditch north of Highland Drive.  
 
Flows from Subarea 3 concentrate at the intersection of Inverness Drive and Corona Drive and 
are conveyed downstream via a system of roadside concrete ditches and underground pipes 
located along the west side of Corona Drive.  The storm water run-off from Subarea 3 flows 
northerly along Corona Drive and enters the drainage ditch located north of Highland Drive.  
 



Downstream Drainage  
 
Flows within the drainage ditch north of Highland Drive flow easterly and enter the Flint Canyon 
flood control channel that is presently maintained by the Los Angeles County Department of 
Public Works.  Flows from Flint Canyon continue easterly towards the Devil’s Gate Flood 
Control Basin that is also maintained by the Los Angeles County Department of Public Works.  
The flood conveyance systems north of Inverness Drive should not be affected by the proposed 
development provided the required storm water best management practices are implemented. 
 
Regional Flooding 
 
Research at the Federal Emergency Management Agency (FEMA) and the City of La Canada 
indicates that Flood Insurance Rate Maps (FIRM) have not been prepared.  Records are not 
available that indicate flooding potential for the areas within and downstream of the proposed 
development. 
 
Surface Water Quality 
 
Surface water quality in urban areas is affected by various point and nonpoint pollutants.  Point-
source pollutants are those emitted at a specific point, such as a pipe, while nonpoint-source 
pollutants are typically generated by less confined sources such as streets, residences or 
landscaped areas.  The above mentioned drainage devices receive run-off from a variety of 
nonpoint sources.  As a general rule, point-source pollutants are more easily monitored; thus 
pollutant discharge standards are more easily enforced, while nonpoint-source pollutants, such as 
those found in run-off, are more difficult to identify.  Even though nonpoint source pollutants are 
difficult to monitor, they are important contributors to surface water quality, especially in urban 
areas. 
 
Constituents of run-off water, and their concentrations, vary with surrounding land uses, 
topography and amount of impervious cover, as well as intensity and frequency of irrigation or 
rainfall.  Run-off may typically contain oil, grease, metals accumulated in streets and driveways, 
as well as pesticides, herbicides, particulate matter, nutrients, animal wastes and other oxygen-
demanding substances from landscaped areas. Concentrations of pollutants in run-off generated 
during the dry season by landscape irrigation and street washing (dry-weather run-off) are 
typically lower than concentrations found in wet-weather run-off (run-off generated by 
precipitation during the wet season). The highest pollutant concentrations are found in storm 
water run-off generated at the beginning of the wet season, during the so-called “first-flush”. 
Approximately 90 percent of total accumulated pollutants are removed within the first 0.5 inches 
of rainfall, with street surfaces as the primary source of pollutant in urban areas (EPA, 1999). 
 
Groundwater 
 
The San Rafael Hills represent a recharge area for fractured granitic bedrock and stream channel 
alluvium.  The yield of fractured granitics is fairly low and wells typically produce less than 5 
gallons per minute (gpm).  The flow is dependent on the degree of fracturing and bedrock 
weathering.  The overlying alluvium in the stream channels forms a thin veneer probably not 
exceeding 5-feet thick.  Groundwater can occur at the alluvium bedrock interface.  Groundwater 
in the fractured granitic bedrock and alluvium flows down gradient towards the Raymond Basin 
that forms the northwestern portion of the San Gabriel Valley Basin.  Depending on fracture 
orientation a portion of the groundwater may flow towards the Central Basin to the east and the 
San Fernando Basin to the south. 



Groundwater seeps or springs were not observed during the field exploration on December 27, 
2002.  The field exploration followed a winter storm event when seeps and springs would more 
likely occur.  Specifically groundwater seeps or springs were not observed along granitic 
exposures or in the area of the proposed graded lots at the Site.  Moss suggesting the presence of 
moisture was observed on granitic outcrops along Monarch Drive.      
 
 
3.4.3 REGULATORY FRAMEWORK 
 
Per our discussions with the City of La Canada Department of Public Works, a drainage master 
plan is not currently available.  The hydrology sections in the La Canada/Flintridge General Plan 
mandate that development in hillside areas must be planned and designed in such a manner as to 
avoid flood, mudslide, and subsidence hazards to residences and structures on or near hillside 
areas, and downhill of any project. 
 
 
3.4.4 HYDROLOGY COMPUTATIONS DISCUSSION 
 
Our office has performed a peer review of the Engineer’s Hydrology Report dated August 2001 
that was prepared by the Spindler Engineering Corporation.  The proposed grading design for 
Lots 10, 11 and 13 attempts to exchange equal drainage areas to maintain the same areas within 
Subareas 1 and 2 (see Figure # 2 in Appendix B).  Tetra Tech agrees with the conclusions of the 
report that the proposed development will have minimal impact on Canyons #1 and #2.  This 
assumes that appropriate storm water best management practices are implemented such as 
impervious concrete driveways, detention cisterns, biofiltration swales etc.  
 
The grading and drainage design within Subarea 3 creates changes in the drainage patterns and 
encourages debris ladened run-off with increased flow volume to a drainage discharge point K at 
Inverness Drive (see Figure # 2 in Appendix B), and the drainage system located at the 
intersection of Corona Drive and Inverness Drive. A computation for the before and after 
development storm flows and maximum debris production volume at point K is attached in 
Appendix A.  
 
 
3.4.5 THRESHOLDS OF SIGNIFICANCE 
 
For purposes of the following impact analysis, the proposed project may be deemed to have 
significant impacts associated with hydrology or water quality if it will: 
 
• Create or contribute run-off water that would exceed the capacity of the receiving, existing or 

planned storm water drainage systems. 
• Cause or expose people, property or structures to a significant risk of loss, injury, or death 

involving flooding. 
• Substantially alter the existing drainage pattern of the site or area that would result in 

substantial erosion or siltation onsite or offsite. 
• Substantially alter the existing drainage pattern of the site or area or substantially increase the 

rate or amount of surface run-off in a manner that would result in flooding onsite or offsite. 
• Substantially degrade surface water quality. 
• Cause substantial interference with groundwater recharge or direction and rate of 

groundwater flow or cause substantial deterioration of groundwater quality. 



3.4.6 IMPACTS 
 
Impact on Drainage Pattern 
 
The proposed project will remove trees and existing streambeds to make room for street, building 
pad, and slope construction.  Implementation of the project will alter the existing drainage 
patterns, direction of mudflows and the rate and amount of surface run-off and debris generated 
from the Site.  The run-off from the proposed development will be collected by a system of catch 
basins, gutters and drains and discharge into the same watercourse downstream.  The general 
watershed areas and collection or exit points at the Site were used for comparison of existing and 
proposed flows presented below. 
 
Comparison of Existing and Proposed Flows 
 
The Engineer’s Hydrology Report included a tabulation of a preliminary 50-year hydrology 
analysis based on the Los Angeles County Department of Public Works methodology and 
computer program for Subareas 1, 2 and 3.  Tetra Tech completed a separate interpretation of the 
changes in subarea patterns from the proposed development.  Results showed differences in the 
area tabulation used in the 50-year hydrology analysis.  Accordingly, the flow rates shown below 
have been calculated using a CFS/acre adjustment factor to arrive at comparable flow rates.  The 
recalculated flow rates show the changes in the storm water run-off that the proposed 
development will produce at the Site.  The area and flow-rate adjustment calculations are shown 
in Appendix A.  A summary of the hydrologic analysis is included in Table 3.4-1 below.  
 
An existing debris basin is located approximately 425 feet northwest of the Palmerstone Drive 
and Euston Place intersection.  The outflow from the basin is a 48-inch diameter reinforced 
concrete pipe that discharges directly into Inverness Drive via a riprap apron.  This apron will act 
as an energy dissipator to reduce the likelihood of erosion.  During field exploration debris 
deposition was noted both within the basin and at the riprap apron.  The proposed design will 
place an engineered slope over the entire basin, and storm flows from upstream will be picked up 
by a proposed storm drain that will discharge directly through the existing outfall culvert into 
Inverness Drive.  
 
A before and after development hydrology calculation for the quantity of storm water in the 
culvert is included in Appendix A.  The volume of potential debris contributing to the outfall 
before and after development is estimated, and the calculation included in Appendix A.  A 
summary of the culvert flow analysis is shown in Table 3.4-2.  A summary of the debris potential 
analysis is shown in Table 3.4-3. 
 



 
Table 3.4-1 

 
SUMMARY OF EXISTING AND PROPOSED HYDROLOGY 

 
 

Flow 
Destination 

Subarea  Before 
Development* 

Post 
Development* 

Difference 

Canyon # 1 @ 
Inverness 
Drive 

1 116 CFS 114 CFS -2 CFS 
-1.7% 

Canyon # 2 @ 
Inverness 
Drive 

2 59 CFS 58 CFS -1 CFS 
-1.7% 

Inverness 
Drive at 
Corona Drive 
Intersection 

3 141 CFS 184 CFS +43 CFS 
+30.5% 

* Clear water flows only and no bulking of flows due to siltation is included  
 
The hydrology analysis indicates that the total clear flow contributing to the existing watercourse 
and storm drain system downstream will increase by approximately 43 CFS at the intersection of 
Inverness Drive at Corona Drive.  This increase can be attributed to the increase in 
imperviousness of the Site due to the addition of roofs, driveways, storm drains, hardscape and 
streets.   
 
 
 

Table 3.4-2 
 

SUMMARY OF EXISTING AND PROPOSED STORM FLOWS 
@ DEBRIS BASIN (Point K in Figure # 2) 

 
 

Flow 
Destination 

Subarea  Before 
Development 

Post 
Development 

Difference 

Debris Basin 
Outfall 

Portion of 
Subarea 3 

26.5 AC/75 CFS 26.5 AC/80 CFS +5 CFS 
+6.7% 

 
The hydrology analysis indicates that the total clear flow contributing to the existing debris basin 
outfall and the streets and storm drain system downstream will increase by approximately 5 CFS.  
This increase can be attributed to the increase in imperviousness of the Site due to the addition of 
roofs, driveways, storm drains, hardscape and drainage area diversion due to lot grading.   
 



Table 3.4-3 
 

SUMMARY OF EXISTING AND PROPOSED DEBRIS POTENTIAL 
@ DEBRIS BASIN (Point K in Figure # 2) 

 
 

Flow 
Destination 

Subarea  Before 
Development 

Post 
Development 

Difference 

Debris Basin 
Outfall 

Portion of 
Subarea 3 

26.5AC 
4,200 CY 

0 CY at Street 

27.0 AC 
2,497 CY 

750 CY** at 
Inverness Drive 

750 CY 

** Debris volume discounted approximately 70%; debris will accumulate at the intersection of 
Bramley Way and Monarch Drive.  The catch basin openings will restrict the amount of debris 
delivered to Inverness Drive. 
 
The debris potential analysis indicates that the total debris volume contributing to the existing 
debris basin outfall and the streets and storm drain system downstream will increase by 
approximately 750 CY. This increase can be attributed to the elimination of the existing debris 
basin. 
 
 
Less Than Significant Impacts 
 
Regional Flooding Impacts 
 
Subarea 3 in Table 3.4-1 shows an increase in clear water run-off.  However, the increase can be 
negated by the implementation of storm water management practices such as Site design 
alternatives and addition of detention basins/cisterns.  Field observations suggest that the storm 
water before and after development will be effectively conveyed to existing downstream storm 
water facilities.  Consequently, the proposed project will not result in the exposure of people or 
property to regional flooding. 
 
Groundwater Impact 
 
CEQA Guidelines establish that a project will normally have a significant effect on the 
environment if it will substantially degrade water quality, contaminate a public water supply, 
substantially degrade or deplete groundwater resources or interfere substantially with 
groundwater recharge. 
 
The groundwater quality below the proposed project will probably not be impacted.  Possible 
sources of groundwater impact include fertilizers, herbicides and pesticides from residential 
landscaping, hydrocarbons from vehicles and roads, animal wastes and construction materials 
such as paints and solvents. 
 
Slopes will be partially stabilized with vegetation that requires minimal watering and fertilization.  
The residential lots will not be suitable for large areas of grass that require periodic applications 
of nitrates or other fertilizers.  This will reduce the likelihood that increased nitrate levels will 
enter the Raymond Basin as a result of the proposed project.    
 



The proposed project will not substantially degrade or deplete groundwater resources of the 
canyon or receiving basin.  Although not a public water supply in the project area, the 
groundwater is an important water resource for the indigenous wildlife in the San Rafael Hills.  
Some recharge area will be lost because of structures and paving.  This area is not significant and 
may in part be replaced by irrigation water from landscaping. 
 
Potentially Significant Impacts 
 
Surface Drainage 
 
Impact 3.4 -1:  
The calculated increase in run-off for Subarea 3 due to construction is approximately 43 
CFS per Table 3.4-1 above. This is an increase of approximately 30.5% above existing 
storm-water flow conditions.  The increase can be attributed to the addition of impervious 
improvements such as roofs, hardscape, driveways, and streets, diversion of flow from 
improved lot areas and the more efficient transfer of storm water by the proposed storm 
drain system. 
 
Any increase in run-off may have the potential to adversely affect downstream flooding.  This 
potential impact can be mitigated by installation of an onsite detention basin or cistern and other 
storm water best management practices to reduce onsite discharge to  predevelopment conditions.  
If the proposed drainage improvements are constructed, the proposed project should not expose 
people or properties downstream to substantial flooding.  
 
Impact 3.4 -2: 
The impact of run-off and debris deposition on Inverness Drive downstream of the existing 
debris basin at the intersection of Bromley Way and proposed Monarch Drive will be 
noticeable because of the increased flow rates and elimination of the debris basin. 
  
The increased run-off and debris deposition on the streets will have a significant impact on 
downstream flooding with a potential for severe mudflows down Inverness Drive and Corona 
Drive.  The added siltation will also clog downstream storm water conveyance systems.  The Site 
design at this location deviates from the City’s established policy relating to flooding and 
mudslides within the City’s General Master Plan.  Eliminating Lots 2, 3, and 8 and retaining the 
existing debris basin would eliminate this potential impact. 
 
 
Surface Water Quality Impacts 
 
Impact 3.4-3: 
Grading and construction activities on the project Site have the potential to adversely affect 
water quality. These activities may increase erosion and contribute sediment to surface 
waters.  Additionally, improper handling of construction materials and/or equipment may 
result in accidental spills that could adversely affect water quality. 
 
When the project is rough graded, the potential for mud and discharge from the Site will 
substantially increase during a rainstorm.  The amount of silt can be calculated based on potential 
sediment yield, acreage and slope.  Desilting basins and/or silt fences should be sized to retain 
this sediment.  Sandbags  placed at catch basin openings and at intervals on proposed roadways 
and stabilized construction entrances should be detailed on the erosion and sediment control plan 



as part of the grading permit.  The contractor should install these facilities during rough grading 
of the Site.  
 
Phasing of the project can also lessen the effect of construction related discharge from the Site by 
reducing exposure of disturbed areas to storm water run-off.  This proposed project will be 
subject to the provisions of the National Pollutant Discharge Elimination System (NPDES) 
General Permit for Construction Activity. Under this permit, the developer will be required to 
eliminate or reduce nonstorm water discharges and to develop and implement a Storm Water 
Pollution Prevention Plan (SWPPP). The SWPPP must emphasize Best Management Practices 
(BMPs) to identify and reduce sediment and other pollutants in storm water discharges during 
construction.  The developer will retain a State of California licensed civil engineer to select 
applicable BMPs and compile the SWPPP based on final Site characteristics, run-off potential, 
and project design needs.  Typical measures that have been proven feasible and are commonly 
required are listed as Mitigation Measures 3.4-3 and 3.4-4.  These measures will reduce Impact 
3.4-3 to a less than significant level. 
 
Long-term surface water impacts 
 
Impact 3.4 -4: 
The proposed project has the potential for long-term adverse impacts to water quality from 
addition of pollutants typical of urban run-off.  Additional automobile traffic generated 
from the proposed residential use of the Site, as compared to the current undeveloped 
condition, could result in an increased incremental concentration of urban contaminants in 
storm water run-off. 
 
There are no numerical water quality standards that apply to storm water or “nonpoint source” 
pollution.  That is, current federal and state standards apply to “point source pollution.”   
However, the impacts of urban run-off are now well understood and federal municipal storm 
water regulations require that pollutants in storm water be reduced to the maximum extent 
practicable.   Also, to be in compliance with the provisions of the National Pollutant Discharge 
Elimination System (NPDES) General Permit for Construction Activity, the Los Angeles County 
Department of Public Works (LACDPW) has adopted their own Development Planning Model 
Program in the form of the Standard Urban Storm Water Mitigation Plan (SUSMP).  Among 
other requirements, the SUSMP requires that development projects, including a residential 
subdivision with more than 10 lots or hillside-located single family dwellings,  implement 
measures that: 

• Effectively prohibit nonstorm water discharges; 

• Reduce the discharge of pollutants from storm water conveyance systems to the Maximum 
Extent Practicable. 

As part of the reduction of pollutants, the SUSMP requires the treatment or infiltration of storm 
water run-off based upon volume.  This may be accomplished by implementing structural 
treatment control BMPs specific to the kinds of pollutants that may occur with the development.  
Implementing effective BMPs would mitigate water quality impacts from storm water run-off for 
the post-construction activities. 

The City of La Canada has requirements for the treatment of the storm run-off per the SUSMP.  
These requirements include providing treatment and collection of run-off produced from a 0.75-
inch storm event over the entire Site, prior to its discharge to the offsite storm water system, and 



controlling the peak flow discharge from the Site.  To accomplish these requirements, solutions 
could include detention basins with infiltration provisions.  The City will also require a CDS, 
“Stormceptors” (proprietary manufacturer) or other types of units to remove floating trash and 
debris and filter the storm water prior to discharge of run-off offsite. Catch basin inserts should 
not be used because they are not effective in hilly conditions. 

Surface water quality will be reduced to a less than significant level with implementation of 
Mitigation Measures 3.4-2 and 3.4-3, Impact 3.4-4. 
 
3.4.7 CUMULATIVE IMPACTS 
 
The cumulative impact analysis considers development of the proposed project, in conjunction 
with other developments upstream and downstream of Subareas 1, 2 and 3.  These cumulative 
projects will be various infill residential projects.  Cumulative development within the City limits 
will generate similar hydrology and water quality impacts to those of the proposed project.  Each 
of these projects will be subject to the same basic requirements and mitigation measures as the 
proposed project.  Projects involving construction on sites one acre or greater in size will be 
required to implement a storm water pollution prevention plan (SWPPP), and all hillside 
residences will be governed by the SUSMP adopted by City ordinance. Therefore, cumulative 
development within the City would not have a significant impact on hydrology and water quality.  
 
3.4.8 MITIGATION 
 
Mitigation measures below provide project specific items and typical requirements to be 
implemented and included in the construction and postconstruction portions of the SWPPP and 
SUSMP. 
 
Mitigation Measure 3.4-1: 
 
Prior to issuance of a grading permit, a precise grading plan, detention basin/cistern plan, 
pervious pavement designs and final hydrologic/hydraulic analysis shall be submitted to the City 
of La Canada for review and approval.  Detailed design of the project storm-drain system shall be 
consistent with the recommendations of the final hydrologic/hydraulic analysis and in 
conformance with the requirements of the City of La Canada. 

Mitigation Measure 3.4-2: 
 
Mitigation of this potential impact can be achieved by the following: 
 
• Eliminate proposed Lots 2, 3 and 8, and leave the debris basin.  Provide access to the 

proposed Lots 5, 6 and 7 by constructing a grade common driveway northwesterly of the 
Bramley Way and Monarch Drive intersection, or by constructing a bridge from Monarch 
Drive across the existing streambed. 

• Provide a slough wall along the uphill side of Monarch Drive to help reduce mudflows that 
will be conveyed to Inverness Drive from the proposed storm drain system south of Lot 1. 

• Add drought resistant vegetation with geosynthetic matting-fiber-mulch matrix to stabilize 
the slopes and reduce erosion along the uphill side of Monarch Drive. 

 



Mitigation Measure 3.4-3: 
 
Prior to the issuance of a grading permit, the project applicants shall file a Notice of Intent (NOI) 
with the State of California and comply with the requirements of the NPDES General 
Construction Permit.  This will include the preparation of a SWPPP incorporating BMPs for 
construction related control of the Site run-off. This will require construction sediment and 
erosion control plans in connection with Site grading activities.  A State of California licensed 
civil engineer shall prepare a SWPPP, and the plan should be reviewed and approved by the City 
of La Canada. The SWPPP should also include the following applicable measures: 

• Diversion of offsite run-off away from the construction Site; 

• Prompt revegetation of proposed landscaped areas; 

• Perimeter sandbagging and silt fences and/or temporary basins to trap sediment;  

• Regular sprinkling of exposed soils to control dust during construction; 

• Installation of a minor retention basin(s) to alleviate discharge of increased flows; 

• Specifications for construction waste handling and disposal; 

• Erosion control measures maintained throughout the construction period; 

• Construction of stabilized construction entrances to avoid trucks from imprinting debris on 
City roadways; 

• Training of subcontractors on general Site house keeping. 
 
It should be noted that the SWPPP is a “live” document and should be kept current by the person 
responsible for its implementation. 
 
 
Mitigation Measure 3.4-4: 

Prior to the issuance of the grading permit, the applicant shall submit a SUSMP that shall reduce 
the discharge of pollutants to the maximum extent practical using best management practices, 
control techniques and systems, design and engineering methods, and such other provisions that 
are appropriate. The plans shall include applicable post construction measures such as the 
following: 

• Control of impervious area run-off, including installation of detention basins, retention areas, 
filtering devices, energy dissipaters, pervious drainage systems, porous pavement 
alternatives; 

• Implement regular sweeping of impervious surfaces such as streets and driveways; 

• Use of efficient irrigation practices; 

• Provision of infiltration trenches and basins; 

• Linings for urban run-off conveyance channels; 

• Vegetated swales and strips; 

• Protection of slopes and channels; 



• Landscape design such as xeriscape or other design minimizing the use of fertilizers; 

• Minimize storm water run-off through Site design; 

• Construct sloug walls at toes of slopes for sediment control; 

• Provide covered trash enclosures; 

• Provide post construction BMP’s such as the “CDS” or other approved storm water filtration 
devices at the storm drain system in Monarch Drive and Haverstock Road; 

• The developer shall provide proof of obtaining annual maintenance for the proposed basins 
and BMP’s. 



APPENDIX A 
 

FLOW RATE ADJUSTMENT CALCULATIONS, FLOW RATES AND DEBRIS 
POTENTIAL CALCULATION AT DEBRIS BASIN 



FLOW RATE ADJUSTMENT CALCULATIONS 
 
Three study conditions are presented in the Engineer’s Hydrology Report: 
 

1. Existing Condition; 
2. Predevelopment Condition; and 
3. Post-Development Condition. 

 
The limits of Subareas shown in the Engineer’s Hydrology Report differ somewhat from those 
established by Tetra Tech for flow rate calculations.  The area adjustments are in accordance with 
the preliminary grading plan and affect the Existing Condition 1 above.  Conditions 2 and 3 
represent fairly realistic conditions of the Site before and after the proposed development, and the 
computation results from the Engineer’s Hydrology Report are used unchanged.  Accordingly, the 
adjusted flow rates shown are based on a CFS/Acre adjustment factor of flow rates presented in 
the Engineer’s Hydrology Report.   
 
Predevelopment Condition 
 

Flow 
Destination 

Subarea  Area and Q per 
Engineer’s 
Hydrology 

Report 

Adjustment 
Factor 

CFS/Acre 

Area and Q after 
Adjustment 

Canyon #1 @ 
Inverness 
Drive 

1 116 CFS/65 AC 1.7846 116 CFS/65 AC 

Canyon #2 @ 
Inverness 
Drive 

2 59 CFS/21 AC 2.8095 59 CFS/21 AC 

Inverness 
Drive at 
Corona Drive 
Intersection 

3 141 CFS/64 AC 2.2031 141 CFS/64 AC 

 
 
Post-Development Condition 
 

Flow 
Destination 

Subarea  Area and Q per 
Engineer’s 
Hydrology 

Report 

Adjustment 
Factor 

CFS/Acre 

Area and Q after 
Adjustment 

Canyon #1 @ 
Inverness 
Drive 

1 108 CFS/62 AC 1.7419 114 CFS/65.3AC 

Canyon #2 @ 
Inverness 
Drive 

2 78 CFS/23 AC 2.8594* 58 CFS/20.2 AC 

Inverness 
Drive at 
Corona Drive 
Intersection 

3 183 CFS/64 AC 2.8594 184 CFS/64.5AC 

 



*Use adjustment factor for Subarea 3 as the calculated flow rate will appear to be more 
reasonable. 
 
 
FLOW RATE CALCULATION AT DEBRIS BASIN 
 
 
Q50 @ Debris Basin Outlet: 
 
Before Development: 
% Imperviousness = 4/26.5 = 15%  
TC = 10 Minutes, Ranifall Zone = L 
I50 = 3.756 
CU = .674 + .064/1.0 x .756 =0.722 
CD = .9 x .15 + .722 x (1 - .15) = .135 + .614 = 0.749 
Therefore, Q50 = CIA = 0.749 x 3.756 x 26.5 Acres = 75 CFS 
 
After Development: 
% Imperviousness = 10/27 = 37% 
TC = 10 Minutes 
I50 = 3.756 
CU = 0.722 
CD = .9 x .37 + .722 x (1-.37) = 0.333 + 0.455 = 0.788 
Therefore, Q50 = CIA = 0.788 x 3.756 x 27.0 Acres = 80 CFS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
DEBRIS POTENTIAL CALCULATIONS AT DEBRIS BASIN 
 
 
Soil = 068 
 
DPA = 2,            @  227 CY/Acre 
 
Before Grading: 
Tributary Area = 26.5 Acres 
Ad = 8 Acres 
Au = 26.5 – 8 = 18.5 Acres 
Therefore DP = 227 x 18.5 x 18.5/26.5 + 227 x 18.5 x 8/26.5 = 2932 + 1268 = 4,200 CY 
 
After Grading: 
Tributary Area = 27.0 Acres 
Ad = 16 Acres 
Au = 27.0 – 16 = 11.0 Acres 
Therefore DP = 227 x 11.0 x 11.0/27.0 + 227 x 11.0 x 16/27.0 = 1,017 + 1,480 = 2,497 CY 
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APPENDIX C 
 

HYDROLOGY AND PRELIMINARY HYDRAULICS BY SPINDLER ENGINEERING, 
AUGUST 2001 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 










































































































